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38 | - | INTO [ PCIE] - | - [ - ] | -
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7. 4.0
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1/0 {1SC01  1SCO00} 0 / . .
PCIE:
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—GIFR
BIT 7 6 5 4 3 2 1 0
$3A | - | INTFO| PCIF | - | - | - | | -
/ R RIW RIW R R R R R
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7. 4.0
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PCIF:
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. “qr
TIC —TIMSK
BIT 7 6 5 4 3 2 1 0
$0 | - | - | - I - | - | - JTOEO] -
/ R R R R R R RIW R
0 0 0 0 0 0 0 0
7.2+ 0:
TOIEO: T/CO
TOIEO | “1* . TI/CO a T/CO . TIFR TOVO
: ( $0023
T/IC —TIFR
BIT 7 6 5 4 3 2 1 0
8 [ - | - 1 - 1 - 1 - 1 - 1T7T0v0] -
/ R R R R R R RW R
0 0 0 0 0 0 0 0
7.2+ 0O:
TOVO0: T/CO
T/CO » TOVO a a » TOVO
w17 a SREG I. TOIEO TOVO .
INTO a . . a
MCU MCUCR a INTO . .
INTO
1/0 . PB2..0
PB5..3 110
AVR 4 a 4 » PC
. 2
. MCU a
4 a » PC » SREG |
. AVR .
ATtiny10/11/12 3 a 3 .
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$35 | - | PR | sE | sm | - | - | isco1 | 1scoo- |
/ R R(/W) RIW RIW R R RIW RIW

0 0 0 0 0 0 0 0
7. 6. 3. 2

PUD: (ATtiny12)

PUD ATtiny12 “0”,

SE:

SLEEP . SE MCU MCU
. SLEEP
SM:
sM “o” : SM - “17
ISCO1,s 1SCO0:
INTO .
13 0
1SCO1 1SC00
0 0
0 1
1 0
1 1
ISCO1/ISCO0 INTOCL GIMSK INTO s
INTO ' MCU
ATtiny10/11
SE 1% SLEEP . SM
MCU. ., MCU SLEEP . .
1/0 . MCU RESET { $000!
SM  “0" , SLEEP MCU . CPU .
/ . MCU.
MCU: ; ACSR
ACD.
SM  “1" , SLEEP MCU . .
( ) . .
{INTO} MCU
MCU Trout .
MCU
ATtiny12
SE  “1%, SLEEP . SM
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MCU. » MCU SLEEP . ’
110 o . MCU RESET  $0003
SM “o* » SLEEP MCU a » CPU ,
/ . . MCU.
MCU: , a ACSR
ACD.
SM “q1* » SLEEP MCU , ,
i ) . .
[INTO? MCU a
MCU ' MCU
. i 9. 2
» MCU . 2 ,
MCU. , MCU
, a 2.7Hs 3.0V, 25T
, N CKSEL
/ 0 (T/COD
ATtiny10/11/12 8 / . T/CO 10
. T/CO ,
T/CO
23 TI/CO
[ 4 108IT TIC PRESCALER
T
! b : J’
(=00 !
cs0m »
[tied §\
TIMERCOUNTERD CLOCK S0ORCE
TCED
4 : CK/8. CK/64.. CK/256 CK/1024. CK a T/CO
CK. ’ . 24 T/CO
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24 TI/CO

TiC0 GVER-
FLOW IRGQ

TAER
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7]
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=]
&
E TIMER BNT. MASK TIMER INT. FLAG TGO CONTROL
= REGISTER [TIMEH) REGISTER (TIFR) REGISTER (TCCRD)
& Y oTE
3 ERRRRFY EREREEE
¥
L A
T a CONTRO E— K

TIMER/COUNTERD TG CLE BOURCE
LOGIC
» | [TCNTE) 4= +— TO

v
T/CO CK. CK . T/CO
TCCRO . TIFR. TCCRO ,  TIMSK T/CO
T/CO : CPU .
CPU = MCU CPU .
. TICO : . TICO
T/CO —TCCRO
BIT 7 6 5 4 3 2 1 0
$3 | - | - [ - ] - | - | cso2 | cso1 | csoo |
/ R R R R R RIW RIW RIW
0 0 0 0 0 0 0 0
7.3

CS02. CS01. CS00:

5 T/CO
CS02 CS01 CS00
0 0 0
0 0 1 CK
0 1 0 CK/8
0 1 1 CK/64
1 0 0 CK/256
1 0 1 CK/1024
1 1 0 TO:
1 1 1 TO:
T/CO TO , PD4(TO) ,
2 2
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T/CO—TCNTO
BIT 7 6 5 4 3 2 1 0
$32 [ MsB | | | | | | | LsB |
/ RIW RIW RIW RIW RIW RIW R/W RIW
0 0 0 0 0 0 0 0
T/CO / . » TICO
VCCZSV ’ 1MHz.
(8 s . WDT.
. WDT . MCU. MCU
25
Cracilbabor
1 MHz 2V . = BV
Ok HE AtV = BV m ‘
T10kHe: bV = 2 I
RERET
m:’\ 7
Woi
W2
WDE
MNCU REBET
—WDTCR
BIT 7 6 5 4 3 2 1 0
$2 | - | - | - [ wbToE| WDE | wbpP2 | wDP1 | wDPO |
/ R R R R/W RIW RIW R/W RIW
0 0 0 0 0 0 0 0
7.5:
WDTOE:
WDE WDTOE : . 4
WDE:
1. SDTOE  WDE WDE “17,
2. 4 . WDE.
WDP2. 0:
15
WDP2 | WDP1 | WDPO Vee=2V Ny V=5V
0 0 0 16K 0.15s 47ms 15ms
0 0 1 32K 3.0s 94ms 30ms
0 1 0 64K 6.0s 0.19s 60ms
0 1 1 128K 1.2s 0.38s 0.12s
1 0 0 256K 2.4s 0.75s 0.24s

23 23
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1 0 1 512K 4.8s 1.5s 0.49s
1 1 0 1024K 9.6s 3.0s 0.97s
1 1 1 2048K 19s 6.0s 1.9s
WDT " I 0
ATtiny12 RC
ATtiny12 5V. 25T . 1IMHz.
OSCCAL .
—OSCCAL
BIT 7 6 5 4 3 2 1 0
$31 | CAL7 | | | | | | | CALO |
/ RIW RIW RIW RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
. OSCCAL 0 . SFF

ATtinyl2 EEPROM /

EEPROM 1/O .
EEP , 2.5~4ms
. EEPROM EEP
EEPROM ,
EEPROM / ,» CPU 2 .
EEPROM —EEAR
BIT 7 6 5 4 3 2 1 0
$1e | - | - | EEAR5 | EEAR4 | EEAR3 | EEAR2 | EEARL | EEARO |
/ R R RIW R/W RIW RIW RIW RIW
0 0 X X X X X X
7.6:
EEARS5. EEAROC:
EEPROM
EEPROM —EEDR
BIT 7 6 5 4 3 2 1 0
$1ID | MSB | | | | | | | LsB |
/ R/W RIW RIW RIW RIW RIW RIW RIW
0 0 0 0 0 0 0 0
EEDR7. EEDRO: EEPROM
EEPROM . EEDR DDAR ; . EEDR
24 24
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EEAR .
EEPROM —EECR
BIT 7 6 5 4 3 2 1 0
$te | - | - | - - | EERIE | EEMWE | EEWE | EERE |
/ R R R R RIW RIW RIW RIW
0 0 0 0 0 0 0 0
7.4
EERIE EEPROM
EEMWE: EEPROM
EEMWE EEWE “1” EEPROM. EEMWE 17 EEWE
EEPROM ; EEMWE “0%,  EEWE . EEMWE
4 ’ o
EEWE: EEPROM
EEWE: EEPROM
EEP ; EEWE EEPROM. (
2 3 )
1. EEWE O
2. EEP EEAR;
3. EEDR;
4. EEMWE:
5. EEMWE 4 ,  EEWE 1.
: 4 5 . EEP
EEP . RRAR EEDR ; EEP .
la
(Vec=2.7V ams  + Vee=bV 25ms ) . EEWE
. . EEWE . CPU 2 .
EERE: EEPROM
EEP ; EERE EEDR. EERE EEPROM
EEDR. EEPROM ; . EERE ;
CPU 2 .
EEWE. ; 1/0
EEPROM
» CPU EEPROM ; EEPROM .
EEPROM .
EEPROM EEPROM
; CPU a
EEPROM 3
1. /RESET . { BOD— Brown-out
Detection! . AVR BOD . .
2. Ve AVR . CPU ;
EEPROM .

25 25
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3. FLASH
PBO ( AINO} PB1 { AIN1} . PBO { AINO}
PB1 { AIN1) . ACO
( . Ve 21
26
INTERHAL
REFERENCE
[ATtinyl 20 HLY)
FRC ﬂ.‘.I-IE
2 I e
i
—ACSR
BIT 7 6 5 4 3 2 1 0
$08 | ACD | (AINBG)| ACO | ACI | ACIE | - | ACISL | ACISO |
/ RIW RIW R RIW R/W R RIW RIW
0 0 0 0 0 0 0 0
2:
ACD:
ACD %17 .
ACD .
AINBG: {ATtiny12)
ATtiny12 1.22+0.05V AINO.
ACO:
ACO
ACl:
ACI . ACISL ACISD . ACl |
“1",  CPU . » ACI . » ACI
“1” . . ACSR Bl
CcBl e
ACIE:
ACIE “1* ,
ACIS1, ACISO:
7 ACISI/ACISO
ACIS1 ACISO

26 26
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0 0
0 1
1 0 (ACO!
1 1 (ACO}
ACISI/ACISO :
ATtiny12
ATtiny12 1.22v BOD
TBD. ,
1. BOD (BODEN
2, {  AINBG!
, BOD , AINBG ,
/OB
AVR1/O - - 8Bl CBI
Lo / . i Lo /
Y
B 6 110
B 3 10 —PORTB {$18!, —DDRB {$17}
—PINB ($16). PORTB DDRB . PINB
PB5..3 PB5 ,
ATtiny12 .PB4  PB3 : 1/0
110 .
PBO PB4 20mA \ LED. ATtinyl2 PB5
12mA.  PBO..PB4 ,
B
17 B
PBO AINO ) ATtiny10/11/12
MOSI | ) ATtiny12
PB1 INTO ATtiny10/11/12
AIN1 ) ATtiny10/11/12
MISO ) ATtiny12
PB2 TO ATtiny10/11/12
SCK ) ATtiny12
PB3 XTALL ATtiny10/11/12
PB4 XTAL2 ATtiny10/11/12
PB5 /RESET ATtiny10/11/12
B » DDRB PORTB

27 27
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B —PORTB
BIT 7 6 5 4 3 2 1 0
$8 | - | - | - | PORTB4] | | | PORTBO |
/ R R R RIW RIW RW  RW RIW
0 0 0 0 0 0 0 0
B —DDRB
BIT 7 6 5 4 3 2 1 0
$17 | - - | (opbBs) | DDB4 | | | | DDBO |
/ R R R(/W) RIW RIW RW  RW RIW
0 0 0 0 0 0 0 0
B —PINB
BIT 7 6 5 4 3 2 1 0
$16 | - | - | PINB5 | | | | | PINBO |
/ R R R R R R R R
0 0 Hi-Z Hi-Z Hi-Z H-Z  Hi-Z Hi-Z
PINB . B PORTB B
PINB .
B /0
/0 . B 5
PBn. /0 : DDRB DDBn . DDBn  “1”,  PBn
DDBn  “0%,  PBn . . B
18 B
DDBnN PORTBN 110
0 0 N { i
0 1 Y
1 0 N 0
1 1 N 1
n 4. 3.0:
ATtinyl0/11 . PB5 : ATtiny12
v ESD .
Vee+1 W, MCU
B
® /RESET—PB5
RSTDISBL :  RSTDISBL
ATtiny12,
® XTAL2—PB4
® XTAL1—PB3
® TO/SCK—PB2
ATtiny12
® INTO/AINUMISO—PB1
28 28
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0 : " ATtiny12

® AINO/MOSI—PBO
ATtiny12

ATtiny10/11/12 \ 19

LB1 L

11y

N
O| O

H 1'\ L o L

ATtiny10/11

ATtiny10/11 5 : FSTRT. RSTDISBL  CKSEL2..0.

® FSTRT: 7a “1%,

® RSTDISBL PB5 b “1%.
® CKSEL2..0: 3a %100, RC

+ RSTDISBL ' : PB5 +12Va
ATtiny12
ATtinyl2 8 : BODLEVEL. BODEN, SPIEN, RSTDISBL  CKSELS3..0s

BODLEVEL: BOD . (“0".

BODEN: BOD .

SPIEN: 0 {“0".

RSTDISBL PB5 o “1%,
CKSEL3..0: 3 9. “0010", RC :

- RSTDISBL ' ' PB5 +12Va

Atmel 3 ’

29 29
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ATtiny10,

1. $000: $1E i Atmel i

2. $001: $90 (1K FLASH!

3. $002: $03 ¢ $01 $0 ATtiny10)
ATtiny11,

1. $000: $1E ¢ Atmel i

2. $001: $90 (1K FLASH!

3. $002: $04 ¢ $01 $90 . ATtiny11}
ATtiny12' ' :

1. $000: $1E i Atmel i

2, $001: $90 {1K FLASH!

3. $002 $05 ( $01 $0 ATtiny12)

: 3 ' u $00, $01  $02a

ATtiny12

ATtiny12 RC { IMHz}.
" : FLASH.
OSCCAL -

FLASH EEPROM

ATtiny10/11

ATtiny10/11 1K FLASH: 1"
+12v - +12V :

FLASH

ATtiny12

ATtiny12 1K FLASH 64 EEPROM;

{{1”

+12V - +12V ,

FLASH EEPROM

ATtiny10/11/12

20.
20
ATtiny10/11L 4.5V -55V
ATtiny10/11 4.5V -5.5V
ATtiny12V 2.2V -5.5V 4.5V -55V
ATtiny12L 2.7V =55V 4.5V =55V
ATtiny12 4.0V -5.5vV 4.5V —5.5V
30 30
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27
115 -12.89 4.5 .58y
T ATHirw jj
PES [RESET) WG
SERWLGLOGH IPUT— s PES (XTALT) FEZ — SERIAL DATA QUTFUT
FE1 (f— SERIAL INSTR.INFUT
J__ GHD PEQ |wf— SERIAL DATA INFUT
1. Vee GND 45 -55V a PB5 PBO: 100ns.
PB3 4 100ns. PB3 , 100ns. PB5
(/RESET ! 12v , PBO 100ns.
81 s,
2. FLASH o , = PB2 {RDY/BSY!
3. EEPROM IiATtinyZI.Z]' a , . PB2 {RDY/BSY!
4, PB2 a
5. PB3: PB5 (%1%}, a
/ .
28
SERIAL DATA INFUT MEBR LER
FEQ
SERIAL INSTR. INFUT Mg =)
FB1
SERIAL DATAQUTFUT MSE LSB
FEBEZ2
SERIAL CLOCEK INFUT J'CI_"II_ 1 2 3 4 3 =] T B a 10
XTALVPBE3
21
1 2 3 4
PBO 0_1000_0000_00 0_0000_0000_00 0_0000_0000_00 0_0000_0000_00 3
IiATtiny PB1 0_0100_ 1100 00 0_0110 0100 00 0_0110 1100 00 0_0100 1100 00
10/111 PB2 X XK XXHKK_XX X XK XXHKK_XX X XK XXHKK_ XX X XK XXHKK_ XX twiwH ce
PBO 0_1000_0000_00 0_0000_0000_00 0_0000_0000_00 0_0000_0000_00 4
|:ATtiny PB1 0_0100_1100_00 0_0110_0100_00 0_0110_1100_00 0_0100_1100_00 PB2
123 PB2 X XOOK_XXHKK_XX X XOOK_XXHKK_XX X XOOK_XXHKK_XX X XOOK_XXHKK_XX
FLASH PBO 0_0001_0000_00 0_0000_000a_00 0_bbbb_bbbb_00 2 56
PB1 0_0100_1100_00 0_0001_1100_00 0_0000_1100_00
PB2 XXX XXX XX XXX XXX XX X XK XXX XX

31

31
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32

32
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' 3
FLASH PBO O_iiii_iiii_00 0_0000_0000_00 0_0000_0000_00 3
PB1 0_0010_1100_00 0_0110_0100_00 0_0110_1100_00 PB2
PB2 X_XRKX_ XXXX_ XX X_XXKX_ XXXX_ XX 0_0000_0000_00 3
FLASH PBO O_iiii_iiii_00 0_0000_0000_00 0_0000_0000_00 3
PB1 0_0011_1100 00 0 0111 0100 _00 0 0111 1100 00 PR
PB2 XXX XXKX XX XXX XXKX XX 0_0000_0000_00 i
FLASH PBO 0_0000_0010_00 0_0000_000a_00 0_bbbb_bbbb_00
PB1 0_0100_1100_00 0_0001_1100_00 0_0000_1100_00 2
PB2 X XK XXHKK_XX X XK XXHKK_XX X XK XXHKK_XX 3
FLASH PBO 0_0000_0000_00 0_0000_0000_00
PB1 0_0110_1000_00 0_0110_1100 00 1
PB2 X XOOK_ XK _XX 0_0000_0000_XX 2
FLASH PBO 0_0000_0000_00 0_0000_0000_00
PB1P | 00111 1000 00 0_0111 1100 00 1
PB2 XK XK XX 0_0000_0000_XX 2
EEP
PBO 0_0001_0001_00 0_00bb_bbbb_00
( ATtiny PB1 0_0100_1100 00 0_0000_1100 00 5
PB2 X XO0K_XXKK_XX X XOOK_ XK _XX
12}
EEP
PBO O_iiii_iiii_00 0_0000_0000_00 0_0000_0000_00 3
( ATtiny PB1 0_0010_1100_00 0_0110_0100_00 0_0110_1100_00 PB2
PB2 X X0 XXX XX X X0 XXKX_ XX 0_0000_0000_00 i
12}
EEP
PBO 0_0000_0011_00 0_0Obb_bbbb_00
. PB1 0_0100_1100_00 0_0000_1100_00
(ATt ny PB2 X XK XXHKK_XX X XK XXHKK_XX 2
12}
EEP
PBO 0_0000_0000_00 0_0000_0000_00
( ATtiny PB1 0_0110_1000_00 0_0110_1100_00 2
PB2 X XK XXHKK_XX 0_0000_0000_ XX
12}
3
PBO 0_0100_0000_00 0_0007_6543 00 0_0000_0000_00 0_0000_0000_00
CATtiny PB1 0_0100_1100_00 0_0010_1100_00 0_0110_0100_00 0_0110_1100_00 twiwH_prg #
PB2 X XK XXHKK_XX X XK XXHKK_XX X XK XXHKK_XX X XK XXHKK_XX 7.3 =Qo"
10/11}
3
PBO 0_0100_0000 00 | O_CBA9 8543 00 | 0_0000_0000_00 0_0000_0000_00
CATH ny PB1 0_0100_1100_00 0_0010_1100_00 0_0110_0100_00 0_0110_1100_00 twLwH_pre »
121 PB2 XK XXHKK_XX X XK XXHKK_XX X XK XXHKK_XX X XK XXHKK_ XX cC.3 Eo¢
PBO 0_0010_0000_00 0_0000_0210_00 0_0000_0000_00 0_0000_0000_00 PB42
PB1 0_0100_1100_00 0_0010_1100_00 0_0110_0100_00 0_0110_1100_00 i
PB2 XK XK XX XK XK XX X IO XK XX XK XK XX 2:1=70
PBO 0_0000_0100_00 0_0000_0000_00 0_0000_0000_00 7.3 Qe
{ATtiny PB1 0_0100_1100_00 0_0110_1000_00 0_0110_1100_00 h
PB2 XXX XKK_XX XXX XXHKK_XX X XX76_543x_xX
10/11}
PBO 0_0000_0100_00 0_0000_0000_00 0_0000_0000_00 C.3 Q"
CATH ny PB1 0_0100_1100_00 0_0110_1000_00 0_0110_1100_00 h
121 PB2 X XK XXHKK_XX X XK XXHKK_XX C_BA98 543x_xx
PBO 0_0000_0100_00 0_0000_0000_00 0_0000_0000_00 1,2 Q"
PB1 0_0100_1100 00 0_0110_1000_00 0_0110_1100 00
PB2 X XOOK_XOKK_XX XXX XXKK_XX X 00K 21XX_XX
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PBO 0_0000_1000_00 0_0000_00bb_00 0_0000_0000_00 0_0000_0000_00 2-4
PB1 | 00100 1100 00 | 0 0000 1100 00 | 0 0110 1000 00 | 0 0110 1100 00
PB2 X_XXKK_XXXK_XX X_XXKX_XXXK_XX X_XXKX_XXXK_XX 0_0000_000X_XX
PBO | 000001000 00 | 0 0000 0000 00 | 0 0000_0000 00 | O 0000 _0000 00
{ Attinvl PB1 0_0100_1100_00 0_0000_1100_00 0_0111_1000_00 0_0111_1100_00
2t:|t' ny PB2 X_XXKK_XXXX_XX X XXX _XXXX_ XX XXX _XXXX_XX 0_0000_000X_XX
a=
b=
i=
o=
X=
1= 1
2= 2
3=CKSELO
4=CKSEL1
5=CKSEL2
9» 6 =RSTISBL
7 =FSTRT
8 =CKSEL3
A =SPIEN
B = BODEN
C = BODLEVEL
29
SDI (PBO), SII (PB1) X )k 4
lysH tesle » Loring I sH
SCI (PB3) '\_Jq_/—\m
tshsL
SDO (PB2) j( X
tsHov
22 Ta=25T1210%: Vce=5VE10%
tsHsL SCI (PB3i . 100 ns
tsLsH SCI (PB3: ol 100 ns
tivsn SDI (PBO}: SII (PB1) SClI 50 ns
tshix SCl SDI (PBOI. SII {PB1} 50 ns
tsHov SCl (PB3!} SDO (PB2) 10 16 32 ns
twLwH ce 3 5 10 15 ms
twLwH_PF 3 1.0 1.5 1.8 ms
B
33 33
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( ATtiny12 )

IRESET » FLASH EEPROM SPI
SCK: MOSI MISO. /RESET , /
30
o058
ATt 2 T
GMD -3 PES (RESET) VGG e
GLOGK INPUT =il FEZ XTALT) FEE | SiCH
FET - MISO
$ G FEO - pios|
EEPROM:; s
FLASH EEPROM $FF.
FLASH EEPROM « FLASH $0000~$01FF:
$000~$03F.
XTAL1 ' XTAL1 XTAL2
: >2  XTAL1
: >2 XTAL1
: SCK ATtiny12, SCK
1. :
/RESET  SCK Vee GND
2. 20ms. MOSI {PBO’
3'\ a 1
($53). . 4
$53. SCK
4., ] tWD_ERASE ] /RESE-I—
5. FLASH EEPROM
' $FF a
6- MISO (PB1}
7 s /RESET s
8. i e
XTAL1 i , RC
/RESET
34 34
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EEPROM . ' $FF.
$FF: o tWD_PROG o
EEPROM , $FF a
31
SER AL DATA INFUT
PESIMOST / MISE X X >< >< X L= \
s S D GID GHD GID D D D €
SERIAL CLOCK INFUT
conrLt IR
23
1 2 3 4
1010 1100 0101 0011 XXXX XXXX XXXX XXXX /RESET
1010 1100 100X XXXX | XXXX XXXX XXXX XXXX FLASH EE
FLASH | 0010HOOO | 0000000a | bbbbbbbb | 00000000 | "’;:b OH
FLASH 0100 HOOO | 0000 000a | bbbb bbbb iii iiii ||_| I: :ia'b
EEPROM | 10100000 | 0000 0000 | xxbb bbbb | oooo ocooo b 0]
EEPROM | 1100 0000 0000 0000 | xxbb bbbb iii iiii i b
0101 1000 | XXXX XXXX | XXXX XXXX | XXXX X21x “o"
1010 1100 1111 1211 XXXX XXXX XXXX XXXX
0011 0000 | xxxx xxxx | xxxx xxbb | 0000 0000 b o®
0011 1000 XXXX XXXX 0000 0000 0000 0000
1010 1100 101X XXXX XXXX XXXX | A987 6543 0
0101 0000 XXXX XXXX XXXX XXXX | A987 6543 0
ra= Bit
b= Bit H=0: i1
o= i=
X =
1=Lock Bitl 2 =Lock Bit2
1= 1
2= 2
3 = CKSELO
4 = CKSEL1
5 = CKSEL2
6 = CKSEL3
7 = RSTDISBL
8 = SPIEN

35

35
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9 = BODEN
A = BODLEVEL
1. 3 a
32
MOSI X X 4
lovsH lewie » LsHox Is s
SCK —\_.JQK m./“\
IgHsL
MISO X D4 ‘jc
tSL:"'."
24 » Ta=-40T 85T, Vec=22V-55V
Yteie {Vee =2.2V =27V 0 1 MHz
teLaL {Voe =22V =27V 1000 ns
Yteie {Vee =27V — 4.0V 0 4 MHz
teLeL {Voe =27V —4.0Vi 250 ns
Yteie {Vee = 4.0V -55Vi 0 8 MHz
teLeL {Voe = 4.0V -5.5Vi 125 ns
tsHsL SCK 2tclcL ns
ts s SCK 2tc|_c|_ ns
tovs MOS| Setup to SCK High tea ns
toox MOS! Hold after SCK High 2taic ns
ts v SCK_Low to MISO Vadlid 10 16 32 ns
25
2.2V 2.7V 4.0V 5.0V
twp ERASE 7ms 6ms 5ms 4ms
26
2.2V 2.7V 4.0V 5.0V
twp PrROG 7ms 6ms 5ms 4ms
Ta=-40T 85T, V=27V —5.5V (ATtinyl0/11}s Vo= 1.8V =55V {ATtiny12}
Vi XTAL -0.5 03VecW | Vv
Vi XTAL -0.5 01Vee® | Vv
Vin XTAL /RESET | 0.6 V@ Vec+05 |V
Vint XTAL 0.7 Vec @ Vec+05 | Vv
Vinz IRESET 0.85 V¥ Vee+05 |V
Vo, lor =20mMA: Vcc= 5V 0.6 Vv
3B low =10MAs Vc= 3V 0.5
VoL low =12MAs Vee= 5V 0.6 v

36

36
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PBS(ATHNYL | o, =6mA: Vo= 3V 05
2)
loy =-3MA: V=5V 4.3
Vou 141 lon =-1.5MA: Vcc= ' \
B 2.3
3V
n 1/0 Vcee= 5.5V, p|n|0W 8.0 KA
I 1/0 Vcee= 5.5V, p|n|0\N 8.0 KA
Rio 1o 35 122 ki
» AMHz: Ve =3V 3.0 mA
» AMHZz: Ve =3V 1.0 1.2 mA
s WMHz', Ve
| .
cc —3v, 9.0 15 KA
s WMHz', Ve
3V, <1 2 HA
Vacio Vee =5V 40 mv
VCC =5V
laclk -50 50 nA
Vin = Veo/2
VCC =27V 750
Tecpd Voo = 4.0V 500 "
: l.‘ [13 n [13 O!!
2.‘ [13 n [13 1!!
3. 110 C Vccz 5V 20mA » Vccz 3V 10mA }
1] 110 loL 100mA
loL + Vo . .
4., 110 (Vee=5V 3mA,V =3V 15mA1l
1] 110 loH 100mA
IOH f] \/OH o o
5. Vee 15VIATEiny12: BOD )
33
." tomex ~ tocw  * : foncx : T
WIHA
WL

37 37
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Vee=1.8V~-2.7V Vce=2.7V~4.0V Vcce=4.0V~5.5V
Min Max Min M ax Min M ax
i telol 0 1 0 4 0 8 MHz
tcLol 1000 250 125 ns
teHex 400 100 50 ns
teLex 400 100 50 ns
tcicH 1.6 1.6 0.5 ks
tcHeL 1.6 1.6 0.5 KS
27 RC
R[k O] C[pF] f
100 70 100kHz
31.5 20 1.0MHz
6.5 20 4.0MHz
: R 3 — 100k & ) C 20pF. C
ATtinyl1ll
a 100% a
1/0 Y a
, » 1/10 » 1/0 ,
CL*VCC*f o ’ CL ' VCC = » 1=1/0
34
ACTIVE SUPPLY {EF..E F|'F|'EN Tvae. FREQUENCY
18 . — v -6V
1 - !-JF_F_, V65
14 el
J I — W EY
I LT I Ty
Z =T =T |
o e Ve Ve
f"’fd_d_,__f— "';_ =1 aay
.:::"‘:_-,-d.._.;;vf
= 0y
& 8 10 11 12 13 34 16
Frecquesncy [ M2
38 38
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0

i@

Al
i

WoooB th @

(]

4B

a6

1 fmay

35

ACTIVE SUPPLY CURRENT ve. V.
FRAECLEMGY =4 Mz

www . happyfactory.com.cn

//
T, - %V _-
L~ T, e
/ an
—
25 3 a5 4 45 5 5% g
VAV
36 ,
IDLE SUPPLY CURRENT wa. FREQUENCY
Ta= 25°C
_:-"-'_'-'_'
.--"'f“.ﬂ.’
=
..rfff -J._d_,....--"""
..---""'-'d
| " P -"'Frf_,..-"" s
e ] d_r,_,.-r-"" "]
—— = =
] _.r-r“"f_,,_.--"",,.__..rr""'"'# W A
= —
__,_,.F-.--""’ _,..--""'H- ff:r'___r__.-r’:‘_r__,,ﬁ-':: Y- B E
= —— = S —
L= "
I il I o e s s = TR
I — """_'_-""'_'_-'—"'_"'ﬁ___. By
e = e
p——— W 24V
V- 21 1
Y
o1 2 a4 4 B & 7 B B w11 12 13 14
Fragquesioy [M8E)
37 '
IDLE SUPPLY CURRENT we. W .
FAECRIENGY - 4 MH2
T, - EE'V(
/ "r_._ - BEC
/‘ﬂ,
T
‘-__H_'_'__..-r"’"""’.r
—
2 25 a a5 F 45 5 55 8
LR
39 39

W, - EEY

W= 5V

Wom 4.8
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1)

n

5

40

&0

10

g
on
a7
ik 3
a5
4
aa

a2

38

FOWER DOWHN SUPPLY CURRENT ve. Wy
WATCHODG TIMER DISABLED

T, = 85T
_,_.---"""H T. = 25C
1.5 2.5 3 R 4 4.5 & [ [
MV}
39 , ,
POWER DOWN SUPPLY CURRENT va. V oy
ViR CHDOG TRIEA ENABLED
7
e
T, -E&E)j" T, = 26
/,/
...________.._,___..--"'""-.JH_
16 26 3 ag 4 15 & 66 [

WAVE

ANALDG COMPARATOR CURRENT va. W

T._-QEE/ -
/*T-a&c
Vst N
/.f -
K/'H
'._,‘,-P“v.".’
1.5 26 a a5 4 48 3 5.5 £
WAV}
40 40
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ittt W ahtag e m)

itk Wedtage ()

41 H VCCZSV

AMALDG COMPARATOR OFFSET VOLTAGE vs.
COMMON MODE VOLTAGE W= BY

7
14 '. T_-_-QEC/
0 7
/ “ T =86

P
o
=1
T

yd

[+] s 1 1.5 2 28 a 35 4 45 g
Cornmon Mode Velbsgs (V)

42

ANALOG COMPARATOR OFFSET VOLTAGE ws.
COMMON MODE VOLTAGE Wom 2TV

0

N f./{ 86 C
\ A

a a5 1 1.5 2 25 3
Cornmon Mode Velbsgs (V)

43

ANALOG COMPARATOR INFUT LEAKAGE CURRENT
Vo=@ T, 250

WL

41 41
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44
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ADC Rd: Rr Rd< Rd+Rr+C Z,CN,V,SH 1
UB Rd: Rr Rd < Rd- Rr Z,C,N,V,SH 1
SUBI Rd: K Rd < Rd - K Z,CN,V,SH 1
SBC Rd: Rr Rd¢< Rd—Rr-C Z,C,N,V,SH 1
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SBC I Rd: K Rd< Rd-K-C Z,C,N,V,SH 1
AND Rd: Rr RIO< Rd = Rr Z, N\V,S 1
ANDI Rd: K Rd< Rd = K Z,N,V,S 1
OR Rd: Rr Rd< Rd % Rr Z,N,\V,S 1
ORI Rd: K Rd¢< Rd % K Z,N\V,S 1
EOR Rd: Rr Rd € RdO=* Rr Z,N\V,S 1
COM Rd 1 Rd € $FF - Rd Z,CN,V,S 1
NEG Rd 2 Rd < $00 - Rd Z,C,N,V,SH 1
SBR Rd: K Rd ¢ Rd % K Z,N\V,S 1
CBR Rd. K Rd< Rd = ($FF-K!|Z N\VS 1
INC Rd Rd< Rd+1 Z, N\V,S 1
DEC Rd Rd< Rd-1 Z, N\V.S 1
TST Rd Rd< Rd = Rd Z,N,V,S 1
CLR Rd Rd ¢ RdAO*+ Rd Z,N\V,S 1
SER Rd Rd < $FF - 1
RIMP k PC<PC+k+1 - 2
RCALL k PC&PC+k+1 - 3/4
RET PC < - 4/5
RETI PC < | 4/5
CPSE Rd: Rr i RO=Rr} PC&PC+2 | - 1/2/3
3
cP Rd: Rr Rd - Rr Z,C,N,V,SH 1
CPC Rd: Rr Rd—Rr-C Z,C,N,V,SH 1
CPl Rd: K Rd -K Z,C,N,V,SH 1
SBRC Rd: b iRd ib} = 0) |- 1/2/3
PC&PC+2 3
SBRS Rd: b (/O (A, by =17 |- 1/2/3
PC&PC+2 3
SBIC A 1/0 (/O tA, by =0} |- 1/2/3
PC&PC+2 3
SBIS A 1/0 iRd b} = 1) |- 1/2/3
PC&PC+2 3
BRBS S {SREG (s} =1} |- 1/2
PC&PCHk+L
BRBC S i SREG (si) =01 |- 1/2
PC&PCHk+1
BREQ k (Z=1) PC&PC+k+1 | - 1/2
BRNE k i Z=0) PC&PC+k+1 | - 12
BRCS k i C=1) PC&PC+k+1 | - 12
BRCC k i C=0) PC&PC+k+1 | - 12
BRSH k { C=0) PC&PC+k+1 | - 1/2
BRLO k (i C=1) PC&PC+k+1 | - 1/2
)
BRMI k iN=1) PC&PC+k+1 | - 1/2
BRPL k i N=0) PC&PC+k+1 | - 12
BRGE k [ NO+v=1 - 1/2
PC&<PCHk+1
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BRLT k ! i NO+v=0 1 |- 12
PC&PCHk+1
BRHS k H i H=1) PC&PC+k+1 | - 172
BRHC k H i H=0) PC&PC+k+1 | - 12
BRTS k T i T=1) PC&PC+k+1 | - 12
BRTC k T i T=0) PC&PCHk+1 | - 12
BRVS k vV i V=1) PC&PCHk+1 | - 1/2
BRVC k \Y (V=01 PC&PCHk+1 | - 1/2
BRIE k i1=1) PC&PC+k+1 | - 172
BRID k i1=0) PC&PCHk+1 | - 12
LD Rd: Z Rd €« (Z) - 2
ST Z: Rr iZ) € Rr - 2
MOV Rd: Rr Rd < Rr - 1
LDI Rd: K Rd < K - 1
IN Rd. A 1/0 Rd < 1/0 [A) - 1
ouT A Rr 1/0 I/10 (A} € Rr - 1
LPM RO & (Z) - 3
Bl A b 110 I/10 tA bl €1 - 2
CBI A b 110 I/0 {As b} €0 - 2
LSL Rd Rd(n + 1) € Rd(n). | ZCN,VH 1
Rd(n)€0, C<RA(7)
LSR Rd Rd(n) € Rd(n + 1) [ ZCN\V 1
Rd(7)€0, C<Rd(0)
ROL Rd Rd(0)<C: Rd(n+1) <« | ZCN,VH 1
Rd(n). C<Rd(7)
ROR Rd Rd(7)¢C . Rd(n) <« |ZCNV 1
Rd(n+ 1), C<Rd(0)
ASR Rd Rd(n) € Rd(n + 1). [ ZCN\V 1
n=6..0
SWAP Rd Rd(3..0) €-> Rd(7..4) | - 1
BSET s SREG (s} €1 SREG is) 1
BCLR s SREG (s} €0 SREG (s! 1
BST R. b |R b T T < Rr ibl T 1
BLD Rd: b |T R b Rrib) €T - 1
SEC C c<1 Cc 1
CLC C C<oO Cc 1
STN N N&<1 N 1
CLN N N<&<O N 1
SEZ z Z<1 z 1
CLz Z Z&0 z 1
SEI I <1 I 1
CLI I | <0 I 1
SES S S<1 S 1
CLS S S<O0 S 1
SEV V V&l \ 1
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CLV V V&O V 1
SET T T€1 T 1
aT T T<€0 T 1
SHE H HEl H 1
CLH H H< 0 H 1
NOP - 1
S_EEP - 3
WDR - 1
i MHz3} LV
ATtiny11L — 2PC 8P3
ATtiny11lL — 2SC 852 R
5 97 5 |.ny (o1 -70TC3
ATtiny11L — 2P 8P3
ATtiny11L — 2SI 852 (407 - 851
ATtiny1l — 6PC 8P3
ATtiny1ll — 6SC 852 R
6 4055 .ny (0T - 70T
ATtiny11 — 6Pl 8P3
ATtiny11 — 6SI 852 (-407 -851"1
ATtiny11L — 2PC 8P3
ATtiny11L — 2SC 852 R
1 1.8-55 .ny SUSEN S
ATtiny12V — 2P| 8P3
ATtiny12V — 2SI 852 [-407 - 851
ATtiny12L — 4PC 8P3
ATtiny12L — 4SC 852 R
4 2.7-55 .ny USRS
ATtiny12L — 4P 8P3
ATtiny12L —4Sl 852 (-407" -851"1
ATtiny12 — 8PC 8P3
ATtiny12 — 8SC 852 R
8 40-55 'ny Lot - 70t
ATtiny12 — 8Pl 8P3
ATtiny12 — 8SlI 852 (-407" -851"1
8P3 8 . 0300, i PDIP}
8S2 8 . 0200, Gull-Wing {EIAJSOIC}
AVRASM ¢ : www.atmel.com WWW.SL.COM.CN ]
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